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USE OF A COMPUTER TO PREPARE PERSONNEL
REPORTS AT THE NATIONAL BUREAU OF STANDARDS

Genevie Urban and Iris Lloyd

I. SUMMARY OF THE SYSTEM

This report covers the systems analysis and programming work
done at the National Bureau of Standards involving the use of automatic
data processing equipment to prepare personnel reports and statistical

tables of data about employees and positions.

An IBM 704 computer is being used to process data about the

employees, research associates, and guest workers of the National
Bureau of Standards, and to produce from th^se data 37 regularly
scheduled reports or listings and an estimated 40 nonrecurring reports
per year. Eight of these reports must be prepared by all civilian

agencies of the Federal Government. Twenty-six reports are supplied
for internal management use at NBS. Three listings are used in the

Personnel Division of the Bureau to replace card files and manually
prepared lists needed in handling day-to-day personnel activities. The
frequency of the preparation of these reports varies from monthly to

quarterly, to semi-annually, to annually. The 40 nonrecurring reports
are those which are needed because of special circumstances, so that
the reporting requirements cannot be specified until the time that the
report is requested.

The input data comprise 40 items of information about each of
approximately 3, 700 employees, and five items about 300 research
associates and guest workers who do research at the Bureau but are
not on the payroll. To prepare for input to the computer, the data are
first written by hand on specially designed coding sheets by clerks in

the Personnel Offices. Cards are then punched from the coding sheets.
The data are listed from the cards and checked by the originating source.
After any necessary corrections are made, the data cards are converted
off-line to magnetic tape and are ready for input to the computer.

NBS has two offices through which all personnel actions are
handled - one in Washington, D. C. , and one in Boulder, Colorado.
Punched cards reflecting Boulder activity are prepared in the Boulder
office and sent to Washington, where the computer is located.

Reports are distributed from the Washington Personnel Division.
Some reports are prepared for management use at Washington only,
some for Boulder only, and others for the two laboratories jointly. Reports
are prepared by the computer in edited format, i. e. , formats are stored in
the computer program. Therefore, reports can usually be used just as
they come from the printer without retyping, though some reports which
go outside the Bureau must be retyped on special preprinted forms.



II. PROBLEM DEFINITION AND FEASIBILITY STUDY

A study was made to determine the feasibility of using a computer
to prepare NBS personnel reports. The first step in this study consisted
of determining the reports and listings needed by the Personnel Offices,
and the items of information which are needed for their preparation.
This analysis of the output requirements was carried out by a management
analyst who was familiar with personnel procedures but had no orientation
in the use of computers.

A. Analysis of Reporting Requirements in the Personnel Office

The analysis began with a review of all the reporting requirements
in the Personnel Offices. A copy of each report was obtained, and the
process of manual preparation was defined. For example, a general
description of the SF 113, Monthly Report of Federal Civilian Employment,
is as follows:

"Report shows personnel actions for the month, giving
accessions, separations and conversions, with breakdowns
by type. Status of the staff as of the end of the month is

shown. Data are further arranged by general geographical
distribution. Sample attached. In order to get the data for
this report, the service record clerks tally personnel actions
daily on the CD 63. Tally sheets are collected at the end of the
month from Washington and from Boulder. The individual tally

sheets are summarized and the necessary dollar figures are
obtained from Payroll. The service record clerks spend 25 hours
a month on the report, and the final summarizing and compilation
require an additional 5 hours. "

The reports were then reviewed with the staff of the Personnel
Division to determine if there were any which could be eliminated or
combined with others. Consideration was also given to the inclusion of

any n6w reports which might be needed. As a result of this review,
several reports were eliminated, many were - revised, and a few new
ones were added.

This general collection of reports was further reviewed to select
those which were adaptable to machine preparation. Narrative reports
were at once eliminated, although some reports having statistics as
well as narrative were included for the statistical part alone. Reports
for which the assembling of the input data constitutes preparation of the
report were not included; for example, a list showing those employees
who received incentive awards during the year.
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The resulting tentative list of reports to be considered for computer
preparation was then subjected to more comprehensive analysis. The
requirements for each of these reports were listed in logical sequence,
explaining exactly the data to be used and how they were to be presented.
This detailed analysis was written as if the report were to be prepared on
punched-card tabulating equipment. This could have been presented in

flow chart form, since the basic requirement is that the presentation be
clear, concise and absolutely complete. The following is an example of

'.he analysis of one report:

Whitten Review

(1) As semble deck of Employees, as of end of the fiscal
year.

(2) SORT on Full-time, Part-time, WAE for full-time.

(3) SORT. Full-time on Service for GS. (This is now the

deck to be used. )

(4) For GS, PUT IN ASCENDING ORDER by Grade starting
with GS - 1.

(5) COUNT the number in each grade and total.

(6) COMPUTE the percentage in each grade, rounded to

three places.

(7) MULTIPLY the grade by the numbers in each grade to

obtain grade number.

(8) COMPUTE the average grade.

(9) ADD to show total GS Employees.

(10)

LIST the report, giving the grades, numbers in each grade,
percent in each grade and grade numbers. Show also the
average grade and total GS Employees.

It was also found convenient to have a summary of the reporting
requirements for all reports and lists to be included. The following
format was used in this study. Each report was given a one -line entry
in the table.
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Desti-
nation _Format Type Frequency Remarks

Report
Number Name

Agency
Outside

Use

Machine

Run

Retype

Statistical

Listing

Monthly

Quarterly

Semi-annual

Annual

NBS 007
Report of FT
PT and WAE X X X X

Totals of the various columns give statistical information about the reports
in the system.

B. Definition of Items Required to Prepare the Reports

From these detailed analyses, the items of data which are required
to prepare all of the reports were identified. For example, from the

outline of the Whitten Review it can be seen that the following items are
necessary for this report:

Full-time, Part-time, WAE (Nature of Employment)
Service
Grade

The analyses of 37 reports and listings produced 40 items of data.

A conventional method of recording such analyses is the use of a
chart with the reports and listings entered on the left and the items
written across the top of the chart. Checkmarks are then used to count
the number of times a given item appears on the reports and to show the

number of items on each report. However, in analyzing so many reports
with such a large number of items, a card system was found to be more
convenient. An identification number was assigned to each report, and
multi-aspect cards were used. As each new item was identified, a card
was prepared for this item showing the reports (identified by number
codes) on which the item occurred. W

See Casey, Perry, Kent, Berry, Punched Cards, Rheinhold, N.Y.,
1958, Chap. 6, "The Peek-a-boo System--Optical Coincidence Subject

Cards in Information Searching, " by W. A. Wildhack and Joshua Stern.
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For this phase of the analysis, multi-aspect cards were not

absolutely necessary but had the advantage of being available for

further detailed analysis of the items listed. The items can be
grouped by aspect coding, such as geographic location items, type of

personnel action items, and any other aspects which will group like

items together for possible combinations.

After the 40 items had been identified, they were reviewed for
the following points:

1. Number of reports in which the item occurs. An item
which occurs in only one or two reports was at once open to question.
Since each item of data must be obtained for the machine file originally,

as well as be kept up-to-date as changes occur, a decision was made
regarding each item as to whether the use of the item is sufficient to

make the effort of obtaining and maintaining it worthwhile.

2. Source of the item. It was found desirable to have the input
data available from a limited number of sources and to have a method
of recording changes to data which were already established. Pro-
cedures were established for obtaining data which had never been
collected before. For example, information must be obtained annually
from each organizational unit in NBS in order to maintain current
information on academic degrees.

3. Extent of combinations of items. The number of items to be
included was reduced by making some items into subgroups or aspects
of other items. Items which are opposites of each other were combined.
For example, the items "citizen" and "foreign national" were combined,
since an employee is either one or the other. Another example is that

of using a zero salary to indicate WOC (without compensation).

In some instances two items were grouped into one to convey two
ideas. For example, an entry in "date of return from LWOP" shows
that the employee has returned from LWOP, as well as the date, when
this occurred.

In some items, subgroups were established so that everyone in the
population falls into one of the categories, as for example in the item
"professional status". Each employee falls into one of the four categories
professional, subprofessional, wage board, and administrative -clerical.

4. Definition of items. Items included were given rigid definitions.
Civil Service definitions sufficed for the major portion of the items. If

an exact definition was not already in effect, it was established, so that all

information would be consistent. For example, the definition of a student
is "an employee who spends more than half-time during the year -attending
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courses at a college or university, or is a recent high school graduate
who is planning to enter college in the fall. " The definitions are
included in the coding pattern which is used by everyone working with
the data. (See Attachment B.)

Several other considerations in the selection of items to be
included should be mentioned. In addition to the analysis of regular
reports and listings, a study was made of the nonrecurring (on-request)
reports which had been prepared during the preceding year. From this

study an effort was made to anticipate the requirements for future non-
recurring reports and to include items of data which might appear in such
reports. The analysis of these reports indicated that most of them could
be prepared with the items which were being included for the regular
reports. Therefore, it was decided not to include any items which were
found only on special reports; however, extra space was reserved to

enable the inclusion of other items as required.

Any office at NBS may request a special report by completing NBS 221,
Request for Special Report. (See Attachment H.) Two examples of non-
recurring reports are:

1. Top of the Grade List - a name list and tally of employees in

certain grades and series who are eligible for the top of the grade (e.g. ,

scientific pay raise). This was used both as a list of those to receive
personnel actions and as data for computing the cost of the increased
salaries

.

2. Eligibility List for Health Insurance - a name list showing those
who are eligible for insurance and those who are ineligible, with the

reason for ineligibility. This was used in distributing health insurance
forms and as a reference for counselors on insurance.

C. Computer Preparation of Reports versus Manual Preparation

The advantages of machine preparation of reports over manual
preparation are seen particularly in the case of reports which use the

same data arranged in different sequences. The majority of the personnel
reports are tallies of the same data at different periods of time and in

different degrees of detail. For example, the SF 113, Monthly Report of

Federal Civilian Employment, requires data on all paid employees
distributed by geographic location and by type of appointment. It also
requires information on accessions and separation of employees, by
geographic location and by type of accession and type of separation. This
report is prepared monthly. The same data on the geographic location of

duty station of employees are required in the Geographic Survey of Federal
Civilian Employment, except that this report is prepared annually and
requires a much finer breakdown of the duty station. The Report of Wage
and Salary Distribution, also prepared annually but at a different time of

the year, distributes employees by geographic location broken down by
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step-within-grade of employees. In manual preparation, each of these
reports is prepared separately from original data without reference to

the fact that the others must be prepared. The differences in the reporting
requirements and in the date when the reports are due make it necessary
for the process to be repeated for each report, even though it involves
presentation of the same data in different forms. When these reports are
prepared by a computer, the data can be presented in many different forms
by the use of different machine programs. The monthly updating of the file

not only serves to keep the data up-to-date, but also indicates personnel
actions to be recorded on certain reports.

D. Final Selection of Reports to be Included

The final list of reports to be included was reviewed with the computer
programmer for any modifications that would make them more adaptable to

computer preparation. In a few cases, a ^consideration of the require-
ments was requested. For example, one report which contained both
medians and means was revised to include only means, since the
computation of medians on the computer is difficult because of the memory
space required. In other cases, changes in the format of the reports were
suggested to make them more suitable.

In addition to the regular reports, it was decided to include in the
system certain employee lists for use in the Personnel Offices. A review
of the work processes had shown a number of lists, card files, and flagging^
arrangements being prepared manually for use in processing personnel
actions or as work sheets for various processes. As with reports, these
were being prepared by posting data from the employee records to sheets
or other cards. Where repetitive use of data was involved, a machine

-

prepared list was substituted. Examples of these lists are:

NBS Report No. 010 Flagging for Interviews with New Employees
and In-Grade Increases

NBS Report No. 041 Flagging for Length of Service Awards
and Retirement

Also, reduction-in-force lists are prepared by the computer when
required, eliminating the necessity for maintaining a retention register
on cards.

E. Design of Test Model and Cost Estimates

After a review by both the management analyst and the computer
programmer, some preliminary work on the design of the computer system
was done to provide a basis for estimating the cost of regular production of
reports. A sample file of about 100 employees was prepared and two sample
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reports were programmed for computer preparation. Formats for

output were included in the computer program so that those concerned
could see just how the output reports would look.

A memorandum outlining the entire proposed system, in a
general form, was then prepared. This proposal included methods of

preparing the input data and establishing the master file of employees,
and the procedure for monthly runs of reports. The test file and the
two sample reports described above were attached to the memorandum,
which was then circulated to the five division chiefs at NBS who would be
concerned with the system for machine preparation of reports. They
were asked to sign the memorandum if they concurred with its

recommendations. Signing of the memorandum constituted a commitment
by each division chief to cooperate in the proposed procedures, according
to a given outline. This also assured top management that the five

division chiefs agreed to the proposal. It was felt that circulating the
memorandum at this point in the development of the system was valuable
to the ultimate success of the system.

At this stage of the analysis, it was estimated that the cost of the

computer system was approximately equal to the cost of manual
preparation of the reports. However, approval was given to proceed
with the computer system because of the advantages it provided in rapid
production of reports and in the ability to perform more complicated
analyses of personnel data than could be readily done manually. After
the first six months of production, it appears that the cost of the system
is about 75 percent of the previous estimate; thus, the computer system
may yet prove to have a financial advantage as well.

III. DESIGN AND IMPLEMENTATION OF THE SYSTEM FOR
COMPUTER APPLICATION

In the final phases of the systems analysis just described, the
computer programmer was consulted from time to time, but it was not
until this stage that the project was carefully analyzed in terms of the
computer to be used and the data that would flow through the computer
system. The IBM 704 located at NBS was the obvious choice for the
application. This also provided a chance to evaluate the data-processing
use of a binary machine, designed primarily for scientific computation.
(However, the authors later concluded that the personnel reports
application is more closely related to a scientific application than is,

for instance, an accounting application. )

A. Encoding of the Data and Record Layouts

The big decision in encoding the data was whether to translate all,

or nearly all of the items into a numerical code which would be easier
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for computer manipulation and which would conserve memory and tape
space, or whether to retain as much of the data as possible in a form
somewhat similar to the original. The latter is obviously easier for
the personnel clerks in translating and checking the data. Of course,
a third alternative is to have a translation program which converts
from an external to an internal format as the data go into the computer,
and the reverse as they go out. However, it was decided to simply
retain as much of the original form of the data as possible, and where
codes were necessary, to make them symbolic if feasible, e. g. , F for
female and M for male. Most of the data manipulation for personnel
report generation involves comparisons and logical decisions or
sequencing. Very few of the reports use the items of data in arithmetic
computations, such as would be the case in a payroll application.
Numerical codes were assigned to facilitate the tally selection in

various reports where symbolic notations were of no great advantage.
On the SF 113, for example, type of appointment has line numbers as
follows

:

2 Excepted, limited or conditional

3 Excepted, permanent

4 Competitive, career

5 Competitive, career- -conditional

6 Competitive, limited tenure

Codes 2 through 6 were therefore assigned to "type of appointment".
For further elaboration in other reports, subscripts A, B, etc. , were
attached to some of the above numbers. The item, "geographic location
of duty station" was assigned several coding levels. The major area break-
down, for column selection on the SF 113, was given in the first of three
characters assigned to that item, a state code (or metropolitan area in the
case of D. C. ) was given in the second character, and a county code in the
third.

Item length was generally limited to the number of characters
required to describe the item, but in some cases, such as employee
number (5 characters) and organizational unit (5), the item length was
rounded out to six characters to occupy one 704 word. Blanks were
introduced into the sixth character, thus allowing for easy readability
of the items when combined within a master record. Where possible,
conformity was maintained with codes used in the payroll punched card
system to facilitate occasional exchange of data.

Figure 1 lists all items included in the master record, with an
example of each.
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Max. No.
Description Char. Example

1 . Organizational Unit
T

5 12. 05
2. Employee No. 5 69750
3. Employee Name 24 John H. Richardson
4. Date of Birth 6 092030
5. Service, Grade and Step 6 GS-09A
6. Position Title 24 Mathematician
7. Position Option 12 Programmer
8. Series 5 01520
9. Salary Code 1 2

10. Salary 6 010030
11. Date of Entry on Duty 6 110654
12. Position Number 8 10049. 1

13. Administrative Title 4 DC
14. Nature of Employment (full-time,

part-time, or WAE) 3 FT
15. Geographic Location 3 E22
16. Departmental or Field 1 D
17. Professional Status 1 1

18. Sex 1 M
19. Citizenship 1 Y
20. Veteran's Preference 1 3

21. Type of Accession 1 4
22. Type of Appointment 2 6B
23. Type of Appointment Authority 2 20
24. Separated Career Employee Code 1 C
25. Date of Last Promotion 6 123150
26. Date of Last Pay Change 6 062460
27. Date of Last "Per Step Increase" 6 030360
28. Physically Impaired 1 H
29. Research Assoc, or Guest Worker 1 1

30. Minority Group Code 2 01
31. Student 1 s
32. Residence Code 1 R
33. Date of Return from LWOP 6 092159
34. Year Received BS Degree 2 54
35. Year Received MS Degree 2 56
36. Year Received PhD Degree 2 60
37. Competitive Level 6 CLKIV
38. Retention Group 4 11 IB
39. Service Computation Date 6 041552
40. Status of Position 1 F
41. Date of LWOP or Suspension 6 060560
42. Type of LWOP or Suspension 2 7

(See Attachment C for the arrangement of these items in 704 words on the

master tape file.)

Figure 1.
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B. Forms Design: Establishing and Maintaining the File

In order to establish the master file, the data for each employee
were arranged on three cards. These same arrangements are used to

add new employees to the file. (See Attachment C.) It had been planned
originally that the cards for establishing the file would be punched
directly from the card inde-x file in the Personnel Office, but after a

#

short trial it was abandoned in favor of the personnel clerks 'writing the

information on specially designed coding sheets and then punching the
information from these sheets. (See Attachment A.) The sequence of

items on these input cards is almost identical to that of the master tape
record.

As soon as the forms were designed and printed and a target date
was established for the completion of a portion of the computer program,
the personnel clerks began the translation of the files onto the coding
sheets. The cutoff date of January 1, I960, was established, and any
personnel actions after that date were considered as changes to the file.

The original coding sheets for the 2, 500 employees in the Washington
office were completed in approximately 440 man-hours, and punched and
verified in 200 man-hours. This operation extended over a period of

several months. The Boulder operation proceeded within the same time
frame.

The cards were sorted, listed, and then checked by the personnel
clerks for accuracy. As soon as the corrections were posted to the cards,
they were ready for conversion to magnetic tape and input to the computer
program to establish the master file. The program to establish the master
file is simply a special case of the regular file maintenance program; i. e. ,

it is accomplished by inserting the proper control cards into the computer,
causing the appropriate switches to be set within the computer program.

At the same time that the coding sheets were being designed to

establish the file, plans were made for changing the file. As mentioned
before, accessions to the file are submitted on the same coding sheets as
those used for the original conversion. A coding sheet and card layout
were designed for deletion of employee records from the file, which
included all information needed to form reports about separations as well
as to delete the record from the master file.

For changing the file, it was decided to use a nonrigid card layout,
rather than to place a certain item in specified columns on a particular card
as is the case with the accessions and separations. Each of the items was
assigned a field number. A change in an item is entered as a field number,
followed by the new value of the item. The end of that change is indicated by
an end of field mark; in this case, the "=" was chosen for this purpose, since
it was not expected to occur in any of the alphanumeric data. The only rigid
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information, then, on a change card of this sort is the identification,

in columns 1-12, of the employee to which the change referred.
Beginning with column 13, the changes are punched, one behind the
other, through column 71. Column 72 is used to indicate the card
code (F) which informs the program how to handle the information on
that card. If one card is not sufficient to contain the changes for a
particular employee, a second card is punched. The right-hand end
of the field need not be spaced out when data do not occupy maximum
item length, as in the case of name. The program blank-fills the item
for insertion into the master record.

Coding sheets were designed for the change cards. Each item
name and field number are preprinted on the sheet, with a space for
the new value of the item to be typed or written in by the personnel
clerks. Space is allocated on the sheet for the effective date of the

changes listed. Effective dates are necessary in sudh reports as the
Detail of Personal Services' for budget purposes. Special instructions
to the keypunchers for these forms are also preprinted on the sheets.
This method of changing the file decreases the number of change cards
read into the system, since in cases such as a promotion all the change
information can be placed on one card. The name of the employee is

listed on the coding sheet but is not punched into the card. It is merely
there for convenience and reference.

Instructions for both encoders and keypunchers were prepared to

accompany each of the different types of coding sheets. In addition, a
"coding pattern" was compiled, giving instructions for the conventions
to be followed in the preparation of each of the items, such as insertion
of leading zeros, use of periods or decimals, standard abbreviations, etc.

(See Attachment B. )

C. Flow Charting and Programming

Since the 704 computer at NBS contains 32, 768 words of high-speed
core memory, it was decided that the file maintenance and generation of

reports could be accomplished in one pass through the master file each
month. Except in special instances where data are particularly needed
at some time other than the regular monthly run, this is the only pass
through the master file. The monthly updating was chosen because none
of the regularly recurring reports occurred more frequently than monthly.

The master file, ordered by organizational unit and employee number,
is designed for convenience in generating all regular reports originating in

the Personnel Division. However, the system includes one annual report
for the Budget Division, using information from the personnel file and the

monthly changes to that file. This report, "Detail of Personal Services",
is prepared each fiscal year at the request of the Bureau of the Budget to
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be included in the President's budget submission to Congress, and
is oriented to positions rather than to employees; i. e. ,

it is concerned
with the actions affecting a position, rather than with the employee
who occupies it. Therefore, it seemed logical to retain this type of

information in a separate file (referred to hereafter as the position file)

which is ordered by position number. The position file contains all

positions which were filled at the beginning of the fiscal year plus all

positions filled or vacated by accessions and separations during the

fiscal year, as well as any changes in the information contained in the

position file record. At the end of the fiscal year the position file is

used as input to a separate program which compiles the "Detail of

Personal Services" report. (See Attachment E for flow chart.)

1.

File Maintenance. The flow charting and programming of the

file maintenance was completed first, allowing for later insertion of the

programs for report generation in modules as they were completed.
The file maintenance program is designed to accomplish the following
basic actions:

1. Make set-ups for the conditions which exist for a particular
run, on the basis of certain control cards.

2. Read a master record.

3. Change this master record if a change card matches the
identification fields of the record.

4. Record the types of changes, if any, in a form for interrogation
by the report generation phase.

5. Record any changes which affect the position file.

6. Write the master record.

7. Send control to the report generation phase, which tallies and
processes the employee record through any reports which may
apply to him and then returns control to step 2. above.

8. When all records and all changes have been processed, make
necessary summaries, end of file, etc. , and send control to

the report writing phase.

Of course, allowances must be made for all contingencies and the occurrence
of all combinations of the flow of data that could ever occur, for example,
reaching the end of the change deck before reaching the end of the master file,

or vice versa, errors in the change deck, etc. (See Attachment E.)
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Certain refinements of the file maintenance phase are the print-
outs in ’’clear text" (descriptive words instead of codes) of the changes that
were made during the run, a print-out of the entire master file, and the
sorting and merging of those records which had changes in organizational
unit and/or employee number. When there is a change in either of these
sequence fields, the master record involved is written onto an auxiliary
tape. At the end of the file maintenance, this auxiliary tape is read into
the computer, sorted internally, and merged with the main master file,

which up to this point contained only those records that did not have a change
to the sequence fields.

2. Report Generation and Writing . Since the reports that occur other
than monthly are due at the end of various months during the year and since
there is a need for insertion of the special-request reports, the system was
designed to select the reports to be generated and/or printed in any one month
by selection control cards, which may vary from month to month. Sixty-four
report numbers are allowed for in the system; the present system of
regularly recurring reports uses about 40 of these. Special-request reports
can be programmed at the time of request, assigned a report number (any
octal number 000-077 which is not already used), assembled, and added to

the program deck for file maintenance and regular reports. By changing two
or three transfer addresses in the main program, the special report will be
generated along with the regular reports. Numbers and machine locations
of the program instructions can be overwritten by other reports at different
reporting periods. Thus, it is only the file maintenance and regular reports
that occupy a fixed portion of memory.

For the purpose of computer processing, all reports to be generated
fall into two broad categories, statistical summaries and lists. During the

pass through the master file, the statistical tables are compiled and held in

memory until the entire file is exhausted and then written onto an output tape
in proper format for off-line printing. List reports, on the other hand,
contain several items of information about each employee and occupy much
memory space. Therefore, the information for the list reports is stored
on an intermediate tape during the main run. This tape is then used as input to a
separate program, which sorts the information by report number ano. various
other sequence keys and writes the edited reports onto a tape for off-line

printing.

At this point, it might be appropriate to compare the different types
of reports and to describe some of the problems involved in programming
them.

Many of the statistical tables which are required are simple tabular
arrays whose independent variables ascend or descend by even steps, thus
allowing for the use of the value of an item itself to select the proper position

within the array. Other tables, however, are based on data having no-logical
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structure, at least within computer constraints. For example, Civil
Service series may be any set of five characters from 00001 to X9999.
A given agency may have only two or three hundred of these, and the
ones they do have may be randomly interspersed throughout the possible
range and may vary between reporting periods. Tally locations must
therefore be selected'by some sort of table storage, which is generated
by the existing data.

Many of the reports (both statistical and list) reflect the status of

the file at the end of the reporting period; others show the various
activities, such as promotions, separations, and accessions , which
occurred during the period. This requires keeping a "history" of the

activities and interrogating this history in various reports.

The reports in the system vary in degree of complexity from the

very easily programmed (such as NBS 030, List of Grades 15 and 14), -

to the moderately complex (such as SF 113, Report of Federal Civilian
Employment) which reflects the status of the staff at the end of the month,
as well as certain personnel actions; to the more complex (such as NBS 005,
Retention Group III Employees) which requires decisions based on various
combinations of data and actions to determine the additions and deletions of

Group III employees during the month. Detailed flow charts for these three
reports are presented in Attachment E.

There are numerous functions performed in machine coding the
reports that are common to many reports. These functions vary from
simple grade-range comparisons to the more involved operations such as
sequencing. Subroutines were written to perform these functions and are
especially useful in programming new reports or special- request reports,
which often require only a combination of subroutines already existing in
the main program.

3. Output Format of Reports. Wherever possible, the output
formats of the reports were designed to resemble closely the final format
that would be needed, thus avoiding retyping of the report. In one or two
cases of reports going outside the agency, a special preprinted form is

required, and submitting the report as generated by the computer is not
practical. However, in most instances, the computer output, perhaps
reduced and duplicated, is quite acceptable as the final format. In all

instances of internal management reports, the report is used in its

computer format.

Outputs other than reports comprise the "clear text" print-out of the
changes which occurred during the reporting period and a print-out of the
master file. These outputs are for use in checking the accuracy of the
data changes which went into the system and for routine reference in the
Personnel Office.
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For samples of all report formats and other outputs, the reader is

referred to Attachments D and I.

D. Code Checking and Implementation

1. Program Debugging. The file maintenance program was first

checked using controlled test data. As soon as three or four of the reports
were programmed, the master file was converted to magnetic tape and the
first few months 'change s were used to test those phases of file maintenance
which test data do not always cover. The first reports to be checked through
the system were the SF 113, Monthly Report of Federal Civilian Employment;
NBS 023, Professional Personnel with Academic Degrees; NBS 063, Report of
Wage and Salary Distribution; and NBS 061, Whitten Report. The results of

these reports sometimes showed discrepancies in the file data, thus providing
significant feedback to the system. As other reports were programmed, they
were added to the system and debugged. Translation of the file to a form for
conversion to tape had begun in January, I960, and by July 1, I960, the
system was sufficiently checked to begin parallel operation. However,
several non-monthly reports required by the Civil Service Commission and
by NBS management were generated during this period and submitted without
any direct parallel comparison with manually prepared reports.

2. Detection of Errors in Data. The input data for accessions,
separations and changes are checked for accuracy at the originating source.
In addition, one person in each Personnel Office is responsible for reviewing
coding sheets before they are keypunched, as well as for checking the data
just before they are converted to magnetic tape for the computer run.

Nonetheless, in spite of checking at the source, coding and keypunching
errors do get into the computer. Inconsistencies and errors in the input

data presented a greater problem in implementing the system than had
originally been anticipated. Errors such as omission of the field number in

a change or submitting wrong identification on the change card caused much
havoc in the first few months of test operation. As more knowledge was
gained concerning the type of errors or inconsistencies to expect, built-in

detections and bypasses were programmed into the system. (See Attach-
ment G. ) Certain checks in the program flag the errors in the data which
affect the tabulations; when such errors occur, the reports involved must
be manually adjusted and coding sheets prepared to correct the file. Another
error check rejects change cards with improper identification; still another
flags a change which contains an item with improper field length. The error
flags, along with the routine "clear text" printout of all changes, are
reviewed in the Personnel Office.

It is planned to incorporate into the system an editing program which
will periodically read the master file and make extensive comparisons and
cross-checks among the items of data, and which will provide adequate
notification of any errors that are detected. At this time, however, the

program is not complete.
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E. General Description of the Computer Run

The program requires the use of eight magnetic tape units, one of

which contains the 704 Input-Output and Monitor System, BE SYS. 2, which
was originally designed as an operating system by the Bell Telephone
Laboratories. The system in use at NBS is a slightly modified version of

the original Bell system.

The computer instructipns are read in from column binary cards
(either directly or from a tape which has been written by an off-line card-
to-tape operation). At present, there are approximately 9, 000 instructions
and constants for the file maintenance and the generation of any of the 37
regularly recurring reports. Following the program deck is the data deck,
which contains a control card (date, etc.), a tape label card, a group of

cards identifying the part-time and intermittent employees who did not work
during the month, and one or two cards selecting the reports to be generated
during the run. The updating deck (accessions, separations, and changes)
follows, if it is to be read directly from cards. The normal operation
procedure, however, involves off-line conversion of the cards to magnetic
tape. (See Attachment F for the exact layout of the computer run.)

The processing is then begun, using the following general tape layout:

Tape Unit A. Bell system tape.

Tape Unit B. Master file (input) from the previous month's
run.

Tape Unit C. Accessions, separations, and changes for the
reporting month (from off-line card-to-tape
conversion).

Tape Unit D. Updated master file (output) - preliminary only.

Tape Unit E. List reports in unedited form.

Tape Unit F. Position file tape.

Tape Unit G. Tape containing file of employee records which
had changes to the sequence fields, to be sorted
and merged with tape D; also final sorted and
merged master tape.

Tape Unit H. Output tape for off-line printing of all changes made
during the run, all table reports, and the updated
master file.
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At the end of the first phase, the updated master file, Tape D,
contains only those records which did not have a change to the sequence
fields. During the second phase of the operation, Tape G is read into

the computer, sorted and then merged with Tape D. The final sorted
master file is written on Tape G.

The entire file maintenance and report generation, including
producing a sorted master file of about 4, 000 records and a tape
output for hard copy printing, is accomplished in approximately 25
minutes on the 704 computer.

IV. SUMMARY AND CONCLUSIONS

A. Costs

The monthly cost of processing NBS personnel reports on the
IBM 704 is approximately $210 for the preparation of an average of 800
items of input data and $100 for the computer time. In addition, about
one and one -half hours of off-line printing are required, as well as the
usual distribution of miscellaneous costs involved in a production process.

Because of the time necessary for the data preparation, some
thought is presently being given to increasing the amount of automation
in this phase of the operation. Preparing the SF 50 (Notification of

Personnel Action) on a Flexowriter, with punched paper tape or punched
cards as a by-product, would eliminate the need for preparing coding
sheets and punching data for such actions as accessions, separations,
promotions, transfers between organizational units, etc. It might also
be feasible, using this approach, to submit in-grade increases on the

SF 50. However, since flagging for probable in-grade increases is a part
of the present NBS system, a proposal for preparing punched cards
directly from the computer flag -list is being considered. An automatic
decision on in-grade increases cannot be made in our system because of

the lack of payroll information regarding short-term LWOP. LWOP is

introduced into the system only if it is of such length as to cause an
official personnel action. The computer flag-list must be reviewed by
Personnel and Payroll to determine the exact date an in-grade increase
is due.

B. Future Integration of Personnel Data with Financial Data

Though the present application at NBS is not part of an integrated
financial management system, it has been planned with the thought that

ultimately it would be integrated with other phases of NBS operations.
To anyone who is planning personnel reports as a part of an integrated
system, it is obvious that the payroll information occurring in some of the

required reports would be directly obtainable in an integrated system.
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Much of the information needed in a payroll master record is repeated
in a personnel record, and thus combining the two records would perhaps
be worthwhile. On the other hand, there are such problems as the

incompatibility of the required reporting periods for payroll and personnel
reports --biweekly versus monthly.

C. Use and Acceptance of the System by the Administrative Staff and
by Other Government Agencies

In addition to the general distribution of the Users Manual of Reports,
statistical reports are assembled quarterly into a brochure for the use of

NBS management. There has been a great deal of interest in this quarterly
compilation of reports, with discussions about interpretations which would
be useful in high-lighting the significance of the data presented. For example,
a suggestion has been made that the Personnel Division, in reviewing these
reports, mark in the margin comments which will high-light figures that

show significant changes or trends. This can be done before the reports are
duplicated and become a part of the report itself. Also, data accumulated
over a period of six months or a year will be analyzed for trends that are
of significance to management, and these trends will be discussed with
NBS management. After a period of review such as this, it is expected
that some additional reports or revised reports will be programmed to

show trends

.

Since NBS has been working on this system, there has been considerable
interest by other agencies in computer preparation of reports. There has
been some discussion concerning the preparation of such reports at higher
levels of government, such as the departmental level or the Civil Service
Commission. Further discussion of these possibilities seems desirable,
although such a system would have to take into account the needs of various
agencies for special reports to be used in internal management.

D. General Remarks

As stated previously, retrospective analysis of this project points
out that, in many aspects, preparing personnel reports on a computer
employs many of the techniques that are often found in a scientific
application, as well as in a data processing one. This is particularly true
at NBS, where most of the internal management reports are of a tabular or
statistical nature. To generate this type of report, the data are used in

index registers to select tally positions within the various arrays. Also,
summary totals, percentages, and ratios are computed and presented in
statistical format. Perhaps this conclusion might be of some small
interest to those who are just now in the planning stages of their computer
application.
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As in most automated systems, the weakest link is the input
phase. The human preparation of input data is susceptible to many
and varied errors, and any good computer system should include a
means of recognizing these errors, and in many instances a procedure
for correction, lest "as ye input, so shall ye output. "
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ATTACHMENT A

Input Coding Forms
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professional
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a
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from

part

time

to

full

time.
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relating
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position
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always
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Therefore
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F

for
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Card

B
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Key

Puncher

that

this

is

to

be

punched.
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CARD PUNCH
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TALLIES

(BINARY DUMP)

TO BE ATTACHED TO NEXT
MONTH'S PROGRAM DECK

* NOWORKS ARE PT.WAE , TEMPORARY
WHO DID NOT WORK THIS MONTH .

** NORMALLY ON INPUT TAPE 7.

TAPE UNITS

INPUT-OUTPUT LAYOUT FOR RLE MAINTENANCE AND REPORT GENERATION
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SPACE POSITION
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"EOF" MARK
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CHANGES
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EFFECTIVE

DATE
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READ REPORtX
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\
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1. PSI . £ GS-IO
2. PSI - ^ GS- II

3. LONGEVITY
4. 4 MOS. INTERVIEWS). upper
5. 10 MOS.

" 1 LOWER BOUNDS
6. PSI- WB, STEP I

7. PSI- WB, STEP 2

8. RETIREMENT, 65
9. "

,
70

10. LENGTH OF SERVICE

WRITE FILE
CHANGE LABEL
ON OUTPUT
TAPE 9

MISCELLANEOUS

DETAILS OF

SETUPS
-*©

HOUSEKEEPING

FILE MAINTENANCE AND REPORT GENERATION
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6o

MAIN

PROGRAM-FILE

MAINTENANCE

AND

REPORT

GENERATION



FROM MAIN PROGRAM

ETC.

note:

SWITCHES ARE SET TO NOP IF REPORT
NUMBER IS PUNCHED ON REPORT
SELECTION CARD

;
OTHERWISE,

REPORT IS BYPASSED.

PROCESS IS REPEATED FOR
REPORT WRITING.

DETAILED SELECTION AND GENERATION OF REPORTS
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NBS REPORT 005" RETENTION GROUP HI EMPLOYEES
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FIX COLUMN
INDEX BY

GEOGRAPHIC
LOCATION

WENT ON LWOP
THIS MONTH ?

RETURN FROM
LWOP THIS MO.

,NO

OFF
ft

D^0
'rYES

DID DATE OF RETURN
PRECEDE GOING ?

.

Ino

M - M2

(SEPARATION) T
NO jON M = M3

M= Ml

1

YES

TALLY IN

woe 1

LINE 14

( woe ? y^os)

Q

NO

ON LWOP FROM
PREVIOUS MO?

i iNO —
/transfer within

tally in _+/£x\
l COMMERCE? S

go

TALLY IN APPROP-
RIATE LINES IF

WAGE BOARD, FOR-
EIGN NATL..U.S.
CITIZEN OVERSEAS,
FULL-TIME

© TALLY IN

TOTAL
STEPS

PRINT
ALARM

~~T

(
TYPE SEP 9

"1
1 r TALLY BY

TYPE OF
SEPARATION

PRINT
ALARM
ON

TAPE 9

TALLY AS
ADJUSTMENT
TO SEPARATION \Q0§/
IN OLD AREA

SF 1 13- MONTHLY REPORT OF FEDERAL CIVILIAN EMPLOYMENT
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SEND CON-
TROL TO
NEXT REPORT

NBS REPORT 030- LIST OF GRADES 15 AND 14
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Instructions for the Computer Run and Expected Behaviour
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NBS PERSONNEL REPORTS - GENEVIE URBAN, phone no.: x-7791

Proj ect No . : 854

DESCRIPTION AND EXPECTED BEHAVIOR DURING RUN

The program is to be run using the Bell System. The entire 32,768

memory is used. 8 tapes are needed for maximum efficiency; however, if

only 7 tapes are available, the Bell System tape can be dismounted during

run at "tape mount" stop. The tape layout is as follows:

1. Bell system.

2. Bell tape for snapshots -

-

not normally needed for this run .

3. Blank tape for intermediate list-reports-output

.

4. Position file tape-input and output, except at beginning of fiscal

year when a blank tape is used.

5. Blank tape for new master file-output.

6. Blank tape for records involving a change to sort field(s) . Also

used for writing new c omp 1 e t e mas ter file during Phase II of run.

7. Monthly file changes (accessions, separations, changes), if they

have been card-to-taped. Otherwise read them from card reader.

See "control card" (E) below.

8. Master input tape. This is from tape unit 6 of last month's run.

9. Bell output. Contains printout of all changes made during run,

all table-type reports selected for print this run, and print of

master file.

The program is read from cards. Immediately behind the first TRA card

are the control card, label card, deck of N0 W0RKS ,
report selection, etc.

(See detailed description below.)

The run is divided into two phases

.

Phase I - File maintenance and report generation. Uses all

tapes described above. -- approx. 10 min.
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Phase II - Sort and merge of those records which had a change to

sort field(s) . Uses tapes 5, 6 and 9 only. If there

are no changes to sort field(s), on-line printer will

say "MASTER N0W 0N 5". Normally, it will say "MASTER

N0W 0N 6." Also, writing of master file on tape 9 for

off-line printing. -- approx. 18 Min .

During Phase I the program will halt for tape mounting. Program also

prints labels from file on-line and "IF THIS IS LAST MONTHS DATA, PUSH START".

Check label; if ok, push start to proceed. Program will then proceed, reading

from tapes 7 and 8, and writing on tapes 4,5, 6 and 9. When this phase is

completed, Bell control cards will be read in from card reader to dump on

binary cards the accumulative tallies. The first of these cards (DMP

0,64570,65553) dumps the quarterly tallies, the 2nd (DMP 0,65554,66537)

dumps the semi-annual tallies, and the 3rd (DMP 0,66540,67132) dumps the

annual tallies . These binary cards are to be attached to the program binary

deck (just ahead of the binary transfer card) for next month's run. However,

if the month to be run is the beginning month for any of the three periods

mentioned, (i.e., Jan. begins quarterly, semi-annual and annual periods;

March begins quarterly period; June begins quarterly and semi-annual;

and September begins quarterly.), the accumulative tallies for this period(s)

should not be attached, so that the tallies will be zero at the beginning

of this period.
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At the end of Phase I, tapes on 3,4,7, and 8 may be removed. Label

tapes as follows:

Tape from Unit 3 -- "Intermediate List reports from (mo.). Date"

Tape from Unit 4 -- "Position file, July thru . Date"

Tape from Unit 5 -- "Master file without resorts for . Date"

Tape from Unit 6 -- "New Master file -**- for . Date"

Note that new master file is on Unit 6 unless there are no changes to sort

fields .

Instructions for Preparing Card Deck for Monthly Personnel Run

The following cards mus

t

be prepared to control the Personnel computer

run:

A . J03 Card .

B. Any new octal corrections necessary.

C. REM and HLT cards telling operator which tapes to mount for the run.

(See tape layout above.) In the REM card it is usually only necessary

to describe which tapes to mount on units 4, 7, and 8. See descrip-

tion of tape layout.

D. TRA Card . TRA to 00144 unless a blank tape is on tape unit 4 (at

beginning of fiscal year) -- then TRA to 00154.
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E. Control Card . Layout of control card is as follows:

Cols. 1-18 -- date for print (e.g., JANUARY 31, 1961)

Cols. 19-24 -- effective date (e.g., 013161)

Cols. 25-27 -- 0+0, if changes are to be read from tape

-- 7/0, if changes are to be read from cards.

Cols. 28-30 -- 7/0, if regular file maintenance

-- 0+0, if build file only (no master input)

Cols. 31-33 -- 7/0, if any reports are to be formed

-- 0+0, if no reports are to be formed

F . Label Card .

Cols. 1-12 -- 000000 000000

Cols. 13-72 -- Label of file (e.g., NBS PERSONNEL FILE,

WRITTEN 2-7-61 F0R M0. 0F JANUARY).

G. Report Selection Card . 6 characters are used to describe each report

selected--3 characters for report no., 1 character for tallying the

report (T) ,
or not (A)*; 1 character for printing the report this

month (P) ,
or not (A)*; 6th character is a comma. Example: 006TP

,

would select report 006 for tallying and printing. List type reports

should always have both T and P. A maximum of 24 reports (2 cards

containing up to 12 selections per card) may be selected during one

run. A card containing Z's in cols. 1-12 signifies the end of the

selection deck.

H. REM and HLT cards telling operator which' tapes to save at end of run.

The attached coding sheet shows a typical card deck for a monthly run.

A sample run-card is also attached.

is symbol for blank.
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FORM NBS- 63
( 3 - 26 - 57 )

U.S. DEPARTMENT OF COMMERCE » NATIONAL BUREAU OF STANDARDS

SYMBOL IC COOING - NBS 704 date _

PROBL EM CODER

Phase

1
<

(PC*

IOf A 7“

Phase,

11 \

La

LOC

(Conirc}! Gardt)

(Label

OP
8 10 I 11

JOB

LOD

OCT

REM

HLT

TRA

JANUARY 3|, 1961J qi3161CM-07/07/0

000000060000 nb3 i:

(Declj: qf PT and WAE employees who did not work this month. Be sure to includ

Card: )

!

+

ERSONNEL FILE WRITTEN 2-12-61 FOR MO. OF JANUARY

zzzzzzzmzz
(Chaijigej deck, if

; j
DMP 0,64570,65553
DMP 10,65554,66537

DMP I 0,66540,67132

0I LOD [
-f t r

TRA

TRA

REM

HLT
REM

1
' r

ADDRESS T AG. DECREMENT

854A10 GENEVIE URBAN, PROCESS JANUARY CHANGES 2-12-61

(binary and octal deck 854A01)

if any

PUT NBS 504 on 4. 407 ON 8. 362 ON 7 .

00144

WOC ’s)

zzzzzzzzz^zz

(Reportj selection deck - 1 or 2 cards)

to be read from cards rather than tape, followed by ZZZZZZZZ

card; otherwise omit this.)

(binary deck for sort and merge)

SAVE TAPES ON 3, 4, 5, 6, and 8.

J '

"I

—

j

END OF RUN.

I I

I dent.
69 72

IZZZ

—
i

72



ATTACHMENT G

List of Error or Warning Flags



NBS PERSONNEL REPORTS

The following flags and indications may occur with the list of changes

I Flags affecting the SF113

FLAG EXPLANATION AND ACTION REQUIRED
GEOG. LOCATION ERROR Geographic Location is not B. C, D, E, F, or

G. If Washington Division, location D1 is

assumed for the SF113; if Boulder Division,
E22 is assumed. If this is correct, no cor-
rective action is required; if not correct,
SF113 must be adjusted accordingly.

FT BUT DIDN'T WORK Employee with FT nature of employment was
shown as not working this month. Program
treats employee as regular "No-Work"; i.e.,

does not count him in SF113 as paid employee.
If this assumption is correct, nature of em-
ployment should be changed on next run; other-
wise, he will have to be added to 113 in all

pertinent categories.
TYPE APPT. ERROR Type of appointment is not 2, 3, 4, 5, 6A, or

6B. Employee is not tallied into type-of-
appointment distribution on 113, but i_£ tallied
into total paid and all other pertinent cate-
gories. Type of appointment should be deter-
mined and 1 adtied to proper category.

TYPE ACCESSION ERROR On accessions only, type of accessions is not

0, 1, 2, 3, 4, 5, 6, 7, 8, or 9. Employee is

not tallied into the type-of-accession cate-
gory on 113, but i_s tallied into total acces-
sions and other pertinent categories. Type of

accession should be determined and 1 added to

that category.
TYPE SEPARATION ERROR On separations only, type of separation is

not 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9. Em-

ployee is not tallied into the type of sep-
aration category on 113, but i^s tallied into

total separations. Type of separation should
be determined and 1 added to that category.

II Flags affecting other reports

DIV. NO. NOT IN TABLE Division listed is not one of our division
numbers. Employee is not tallied in any

reports which show a distribution by division
(specifically 007, Oil, 012, 027, 043). Cause
of printout should be determined and corrected,
and reports adjusted.

GEOG. LOC. NOT IN TABLE Affects report 035 only. Geographic location

shown is not in the list for report 035.

Report should be adjusted accordingly.

74



FLAG
III General Flags

EXPLANATION AND ACTION REQUIRED

CARD A, B, C,—NOT ACCESSION Accession cards are submitted for an employee
already on file. Information on the accession
cards replaces the information already on file.

If this is correct, no action is necessary.
CHANGE FILE OUT OF SORT Change cards are out of sort. All cards in-

volved in "out-of-sort" are ignored and should
be submitted next run in proper sequence.

MASTER FILE OUT OF SORT Not likely to happen. Master record involved
will be bypassed and ignored in all reports.
If employee should be on file, reports will

have to be adjusted and employee re-accessed
next run.

REDUNDANCY ERROR ON MAS. Same as "MASTER FILE OUT OF SORT" above.
ERROR IN READING CHANGE Same as "CHANGE FILE OUT OF SORT" above.
CARD MISSING ACCESSION Not all three cards (A, B, C) were submitted

with accession. Card missing should be deter-
mined and proper changes (F Card) submitted
next run. Reports using information on missing
card will have to be adjusted.

ILLEGAL CARD NUMBER Change card submitted with card no. not A, B, C,

E, F, or G. Card should be corrected and sub-
mitted next run.

No identification -- If E, F, or G card is submitted for employee not on

file (i.e., no matching division and section and employee no.) card is

printed out. Correct identification should be determined and card

submitted next month.
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ATTACHMENT H

Request Form for

Special Report

- 77 -



form NBS-221 U. S. DEPARTMENT OF COMMERCE
(4-20-60) NATIONAL BUREAU OF STANDARDS

REPORT NO.

REQUEST FOR SPECIAL REPORT

INSTRUCTIONS: USE THIS FORM TO REQUEST a REPORT TO BE PREPARED FROM PERSONNEL DATA ON

THE IBM 704 FILE. SEND ORIGINAL AND ONE COPY TO.PERSONNEL DIVISION, 2024 INDUSTRIAL.
FOR ASSISTANCE IN PLANNING YOUR REPORT, CALL IRIS LLOYD, X 7668, OR GENEVIE URBAN, X 779*^

REQUESTED BY BLDG. & ROOM EXT. OATE

BRIEF STATEMENT OF USE TO BE MADE OF REPORT

TITLE OF REPORT (g 1 VE REPORT A SHORT, DISTINCTIVE TITLE)

OATE REQUIRED (DATA WILL BE AS OF

FIRST OF MONTH PRIOR TO DATE REQUIRED)
NO. OF COPIES

r 1 ONE Qj THREE

! [
TWO FOUR

TYPE OF REPORT (CHECK ONE)

Q LISTING OF NAMES & DATA

r 1 STATISTICAL COUNT

COVERAGE OF REPORT
j 1 WASHINGTON ONLY

, j
BOULDER ONLY [_j WASHINGTON AND BOULDER

ALL STAFF EXCEPT THOSE CHECKED BELOW ARE TO BE INCLUOEO IN THE REPORT

[ |
TEMPORARY LIMITED NOT TO EXCEED A

SPECIFIED TIME OR AMOUNT OF EARNINGS

j 1
DUTY STATION OTHER THAN WASHINGTON
OR BOULDER

P 1 RESEARCH ASSOCIATES ANO GUEST WORKERS

WAE
WOC
PART-T IME

STUDENTS
LWOP

ON THE REVERSE SIDE OR ON A SEPARATE SHEET, GIVE A COMPLETE AND CONCISE DESCRIPTION OF

THE REPORT, SHOWING THE FORMAT AND REQUIREMENTS. CHECK BELOW THE ITEMS TO BE USED.
. DATA TO BE USED (CHECK )

” ~

DIVISION AND SECT 1 ON

EMPLOYEE NUMBER
EMPLOYEE NAME
OATE OF BIRTH
SERVICE, GRADE, STEP
POSITION TITLE
OPT 1 ON

SERIES
SALARY CODE
SALARY
EOD OATE
POSITION NUMBER
ADMINISTRATIVE TITLE
FT, PT, WAE

DUTY STATION
DEPARTMENTAL OR FIELD
PROFESSIONAL STATUS
SEX
CITIZENSHIP

veteran's preference
TYPE OF ACCESSION
TYPE OF APPOINTMENT
SCHED. A, PL 313 OR PL 600
OATE OF LAST PROMOTION
DATE OF LAST PAY CHANGE
OATE OF last PERIODIC STEP INCREASE
RESEARCH ASSOCIATE OR GUEST WORKER
STUDENT
DATE OF RETURN FROM LWOP
YEAR OF BACHELOR'S DEGREE
YEAR OF MASTER'S DEGREE
YEAR OF PhD
RETENTION GROUP
SERVICE COMPUTATION DATE

STATUS OF POSITION
OATE OF SEPARATION
TYPE OF SEPARATION
REASON FOR SEPARATION

APPROVED BY PERSONNEL DIVISION PROJECT TO BE CHARGED OATE

USCOPM-NBS-DC
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Manual for Users of Reports
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U. S. DEPARTMENT OF COMMERCE
Luther H. Hodges, Secretary

NATIONAL BUREAU OF STANDARDS
A. V. Astin, Director

THE NATIONAL BUREAU OF STANDARDS

The scope of activities of the National Bureau of Standards at its major laboratories in Washington, D.C., and

Boulder, Colorado, is suggested in the following listing of the divisions and sections engaged in technical work.

In general, each section carries out specialized research, development, and engineering in the field indicated by

its title.- A brief description of the activities, and of the resultant publications, appears on the inside of the

front cover.

WASHINGTON, D.C.

Electricity. Resistance and Reactance. Electrochemistry. Electrical Instruments. Magnetic Measurements.
Dielectrics.

Metrology. Photometry and Colorimetry. Refractometry. Photographic Research. Length. Engineering Metrology.
Mass and Scale. Volumetry and Densimetry.

Heat. Temperature Physics. Heat Measurements. Cryogenic Physics. Equation of State. Statistical Physics.

Radiation Physics. X-ray. Radioactivity. Radiation Theory. High Energy Radiation. Radiological Equipment.
Nucleonic Instrumentation. Neutron Physics.

Analytical and Inorganic Chemistry. Pure Substances. Spectrochemistry. Solution Chemistry. Standard Refer-
ence Materials. Applied Analytical Research.

Mechanics. Sound. Pressure and Vacuum. Fluid Mechanics. Engineering Mechanics. Rheology. Combustion
Controls.

Organic and Fibrous Materials. Rubber. Textiles. Paper. Leather. Testing and Specifications. Polymer Struc-
ture. Plastics. Dental Research.

Metallurgy. Thermal Metallurgy. Chemical Metallurgy. Mechanical Metallurgy. Corrosion. Metal Physics. Elec-
trolysis and Metal Deposition.

Mineral Products. Engineering Ceramics. Class. Refractories. Enameled Metals. Crystal Growth. Physical

Properties. Constitution and Microstructure.

Building Research. Structural Engineering. Fire Research. Mechanical Systems. Organic Building Materials.

Codes and Safety Standards. Heat Transfer. Inorganic Building Materials.

Applied Mathematics. Numerical Analysis. Computation. Statistical Engineering. Mathematical Physics. Op-
erations Research.

Data Processing Systems. Components and Techniques. Digital Circuitry. Digital Systems. Analog Systems.
Applications Engineering.

Atomic Physics. Spectroscopy. Infrared Spectroscopy. Solid State Physics. Electron Physics. Atomic Physics.

Instrumentation. Engineering Electronics. Electron Devices. Electronic Instrumentation. Mechanical Instru-

ments. Basic Instrumentation.

Physical Chemistry. Thermochemistry. Surface Chemistry. Organic Chemistry. Molecular Spectroscopy. Mole-
cular Kinetics. Mass Spectrometry.

Office of Weights and Measures.

BOULDER, COLO.

Cryogenic Engineering. Cryogenic Equipment. Cryogenic Processes. Properties of Materials. Cryogenic Tech-
nical Services.

Ionosphere Research and Propagation. Low Frequency and Very Low Frequency Research. Ionosphere Research.
Prediction Services. Sun-Earth Relationships. Field Engineering. Radio Warning Services.

Radio Propagation Engineering. Data Reduction Instrumentation. Radio Noise. Tropospheric Measurements.
Tropospheric Analysis. Propagation-Terrain Effects. Radio-Meteorology. Lower Atmosphere Physics.

Radio Standards. High Frequency Electrical Standards. Radio Broadcast Service. Radio and Microwave Materi-
als. Atomic Frequency and Time Interval Standards. Electronic Calibration Center. Millimeter-Wave Research.
Microwave Circuit Standards.

Radio Systems. High Frequency and Very High Frequency Research. Modulation Research. Antenna Research.
Navigation Systems.

Upper Atmosphere and Space Physics. Upper Atmosphere and Plasma Physics. Ionosphere and Exosphere
Scatter. Airglow and Aurora. Ionospheric Raaio Astronomy.
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